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Abstract of JP2002348665 

PROBLEM TO BE SOLVED: To provide a method for rapidly forming thin film of crystalline titanium 
oxide. SOLUTION: The method for manufacturing a thin film of crystalline titanium oxide on the 
substrate, which shows a highly photocatalytic activity, with a sputtering method employing a metallic 
titanium target, is characterized by employing a sputtering equipment having an electric power of 1 kW 
or higher, and an infused energy of 5 W/cm<2> or higher, and a sputtering equipment having an 
electric power of 30 kW or lower and the infused energy of 50 W/cm<2> or lower, to form the film 
having catalytic activity with thickness around 170 nm but thicker than 25 nm, in dozens of seconds to 
several minutes. 
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j!)*'^. mm^wmiz i e o-c*>a, 1 9 orcos^H-dinSft 

fC-^S i: , mSiif^hX-iifSMX-^^if^-yfc 6 0 n mg 

tz. wi,zmtm^<^^simx'$>tn£. ^s«iag*± 

vl t i -J Tl 0 ^J- < <i> V ^ «4J^ < # S J: d 
^-57t. PJ;itf 1 7 0 n mcOlKlf ^OvSttffiT-Antf 4 0 

i)-*-*^-^ tztZ^ti<3 0 ^X'^X'^ tz. ZCOXo IZX 

fg^L, mmirwmm-thzkx'. msmitirm-t^ 
f^F^mi\:i-i^>mi:m<m^x'^. ^<r>ox.mtm$ 
<rmt'htu,t^ —mi±'^<m$Lx:^hzk.i^\.^tsi, 

tz. Z Z X'lM Lj^c 2 0 0 n m{4 2 0 0 n infelT(=:R8^ 

[0034] -eixSrS ^(c:*:#^rSA *''5W/ciii2 
J;Lh5 0W/ca2JaT<O SUSr^-TSt. 140 

li-mt Lt:g5l7iJ-ei 7 0 nm<Oftl!SSEvSttK^BaS 
t'fZi, Cn« 17 0 nm<OvSttS]S^f^J«-rSJ®^t= 
(4, #?aT'^-rSt4 0:}i-*-*>-:>7ti:C^5-, t 
Wm(R^i:±iffc (^Mimtti) ZtX'7^X'& 

mT^t:ztt:y^Lx\.^&. ztit:mzmm<rmmwj^ 
m2i^mmx'msx't^tc, 

[0035] <OSA *<5W/cm21.:JlT3W 
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13). — :^r5W/cm2W-b5 0 W/cm2 tJlT<7) - 
h^ta5lkti^K 5 W/cm 2a±5 0 W/cm 2 l^ATCO 

/cm 2 ULh 5 0 W/cm 2 J.:lT^O ilST^ Lfc 

ib<^t^j:ib>->fztS^hti^. ^hiz;i<7ym^izii^ » 

xmami±xri'i$^-^mx'$>'ofz. L^^hiz. mm 

J: 0 mM^iiit(^mi-m^^^ 3 0 n m}^?>A> 1 0 0 n m 

m<7)m^±fmmitimt^-yfz • 



[0039] mS^4 co*^(cov^T(i^ 5 1:: 5 W/ 
cm 2 — 5 0W/cin2cODCV^:t*hD>' ^MX 

mkLfzmm*f^^itx\^^i>. ±E^mto. 8Pa 

-3. OPa. ^JE^^fl^hLTJil 0%-'5 0%. 

LXii 1 4 0*0—3 6 0X:(Oi§iJSSmxW^Lfz 
fi:SSr^LTV^^. ffil?«2 5nm— 1 70nmcOjSm 

rico^n^^mii. t-rfimtm 2 5 n m— l ? O n 

mciSV^Tti. mRi&&i)<mi 4 5X:'-3 2 ox:. :^JE 
•/)mo. BP 3—3. OPa. K^^BE;&^'*!;1 0%75?^^ 
5 0%cO^m7^^#ibfL:^C. <Ic:0^+W/cin2cO^V^DC 

3Pah]S<Tt>140 '^C^OSKiS^-C^r # ^ (7^ 

^zmm^b±mtmm.<r>Tm.^m^^^m^xh o . 

-g-ix^^^EET^PaT'&O. 3 2 O^CTfto/iJ: 

fe. 4 Pa. 3 5 0-Cc7)^;i^ff(cov^T*ifir^rorv^ 

[0040] 
[^7] 





VLttm 1.2 






it«9!t 3.4 






0.4Pa 
/WAX 


O.dPa 
/WAX 


i.2Pa 

/WAX 


2.0Pa 
/WAX 


a.OPa 
/WAX 


lOOnxn 


4PM8 

(Im/min) 


V. 






y 

/ A 


y^ 




2 Pass 








/A 




50nxn 


4Pa8a 
(2]a/iiiin> 




/ O 


/ o 








2Pa8« 
(Im/min) 














iPaeo 
(O.Sm/niin) 






/ A 


/a 




2Snin 


2 Pass 
<2in/mui) 








O / 






IFasa 
(Im/nuo) 




o 


/ o 


^ A 





tttift^E£ : 1 8-- 2 0 X 



[004 1 ] mm^5i,z%m<n^%miiZ-:>\.^xm.ex^ 

m-Th. ^e\iZ^^mk\izm\^rzDMS-aymLi§&. ^ 

makWfihh-^(nm^z^j:hx o \,zmmt a r cossa 

immLtz. ClcO^K^^BEiil 8%-2 0%T'J) 
0. ^^^cSA {i2 7W/cm2TJ)-l>. dc^OMm** 



4>0. 8Pa-'2. 0 Pac^^(Ci3V^T. iaJ^IEH(i3 
3 0*C-3 6 OX:i:\ ^^»#tti:jK*#tt?:#o^vStt 

^j:mm%^tifz. mi ^z^coi^c^mmtmk t p 

as sc7)^<^S:^-r« ^(Di^^i)^^. lPass'C2 5 
nm'--l 0 0 nm, 2 Pa s sT2 5 nin'^2 0 0 n 

4PassT25nm— 500nin<7)aiR)5><f#ib<X 
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^^^i}^^fz. 0. 8PaOlfef^-C«i3 3 0X:feJLh<50ia 
1. 2Pac7)^-C{i3 6 0'CfeUiCOaK'C^m;5^^ 



J>^hai«S<X. 3^:^18%— 2 0 %-CSI(aiLT*5 0. 
^SvStt^r t<ltiX\^h.mM Pas SCO 

25nm5: Im/minJOOnm S:0.25nin/minT"C^?t. 

[00421 

[^8] 



[004 3] 



S£«J JO! 


I 5 ox: 


1 7 ot: 


1 9 or 


2 1 ot: 


2 3 ot: 


















1 Oaio 
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1 Snin 
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20ifn 
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o 
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aOBin 
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o 
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40Bln 
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O 






O 






1 5 or 


1 7 ot: 


1 9 Ot: 


2 1 ot: 


2 3 ot: 


















1 Oain 
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O 
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20Bln 
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3 Ofiin 
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40Blit 
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[0044] ii^«6fsaco*i%B^v>TiB'r. ryr 

- (0^m±M'^l± 1 0 0 n mm^commco S i o 2 

^tiS,^i>Ztifi^i)^^fz. mwiw^s 6 O-Cco^ffTtc 
X. ^tlirl^m^ &X/DMSX^LfztZ 
^±ii^(tZXMM, 2rfiEoT ^y^^tiXK-^h 

zt^m^LXK^^. r>y- co^j^mi:. li^ 

m4(7)/^y^^ Satdi^l^Tii. Ti02J: 

oi5o^^:c7)T\ m^mT(D^. mt^mT(r>gm 

SW/cn^—S 0W/cni2. :^£E0. 8Pa-'3. OPa. 

mm^&i o%'-5o%. s«ajKi4ox:*>/?>4oo 

^cxh^^K ^^iTU'ii:z^x'hti(^m^mmifZ^^fziib 

tc. ^ESrO. 4Pa^TT(f'&o *?tB#^S:ffl<^-g» 

[0 04 5] gT®<^V'Q^y^e2 0nm—l 0 0 nm 
C0±(C2 5 11111—2 0 0nm(?DTi 02a. ^^o^CHlTia 

^m^^WcomW:R(/mcO±(,z 1 0 n mmT^OS/ U 

nma±m^^ti^v:^mt<y'\:3-/i^mtLxm^. y(M 

Wmi)m<^j:h. U3^*«oT>'y*iicoSMffiii:3- 



T i o 2m(^zmmLxmsi^tii> z 1 1^^< . 

^mziD^^X\t^ Rt^idtCgA SW/cnfi—SO 
W/cin2. ^ffiO. 8Pa'-3. 0 P a . ST^t^JE 1 0% 
-5 0%. »K^14 0r'-4 0 0*C'CJ)-S.o t?t:S'J 

*y ^S->T i O 2 gcOTa-feX h <Z>:/n -y 
JdI^T i O2®tf02r:>cO:rn-fe^75?^#^^:a^, (D<^) 
rn-ir;^T*)iitf . T i O 2 c7)«)^ff^ H t^SO . 
4Pa-2. OPa. K^^El 0%-30%. SSfi 
>g3 3 0*C— 3 6 0*Cc7)lPas sXS. ©oro-b;:^ 

[0046] 

mzm^^-^h m^mcomzDM s (cov^-ctt^^s: 

lE'^". ^MiWSL : 600mmX4 0 0mm. JS^ :m 

ax 6 0mm. MF : iiiax3 OKW. SKJD 

.^.jaS : max4(X)*C. SiS^. >t{il/Mlf H . 
yU-A 10 0 0 0 10 0 0). mM^ 

: 600niiQ+3%-3% . 500min+l . 5%-l . 5%m 6 t^lr^ ^ T ;U V 

^^^hxjy mm (DMS) <^fB*^:rtaii«$:* 
-to 1 O'-l 0 0KHz(^) 
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•dJPlSiSr L-Tt 0 , 2<?3gPTiiS i 0 2^T i 02Sr 
[0047] 

^tftti90x90Bim.t=2iiiiii# ^f^5r^2{C^-^. 
[ 0 0 4 8 ] 07 Ji. Jfs^JiOSA 5 W/cid21COV^ 

"^^mMmcoiy-mmx'^h. xf^xtLxJi, y 

j*^, jLm'X'ff)r)Vii^m^i'M^j:<mx.h:iiiti'X' 
% . imi.zmmx% h . s^-tt-c^. cr^. as 

«. A 1 T i , r^)i'y rx^-gg-ft^-^ 

-f. vxf<mx\ wi~4{i, ussMSr^-r. nism 

tOfeg;|ctt(lnitial hydrophilicity) 



[0049] -Z^HBL^t. 

[00 5 0] <mi>:k^^l 0 OmmX 1 OOmm, 

H SM7 5 2>^^^ y ^ y yyi^T.'rh,) cOiSlK-f-v 
-rttCESt, ^+VV<-rt<0:^BE:;»5$-0. 80Pa, 
0 . 1 6 P a , T^Wrf v^ffiS: 0 . 6 4 P a 

iCSSEtfc. attC, ^^'VrJ'-y' y h<0;^^^'•y:^'m:^3Sr 
6 0 0W(:iiSL., ;^>''?-y:J'y >'i^$rra4&L.^c. "K^t 
^^vmtS^m 1 7 0 n mg^^ix/ci: C1^T-^^*IT 

[0 05 1 ] <m2>mitnmzm^i,ZTi'^^y^m^ 
y<,zx *)-mt^i'ymi:mwLi,mmmi^i:'^^tz: 



84nmi:L/S. <0!I1>, <m2>X'7Frtfi^ 

x-mt <mmi^Lx. ^cr>^'&^mmLtz. 

[0052] 
[«10] 



Lol Me. 



Contact Angto for Wrter [* ] 



BLB Irradialion Time [hr] 





0 


1 


2 


3 


24 


1 


53.7 


16.9 


a.e 






2 


52.3 


13.4 


6.2 






3 


33.0 


17.3 


7.7 






4 


57.8 


10.2 


7.6 


6.3 




5 


63.7 


14.4 








6 


45.1 


0.9 









[0053] niffitwwjgm, ^^^^^a■c« 3 o ^j>« 

m.^X'W.^^^-^j:\^t'<^'&.cohhmW.m^^j:-b^-^tz. 

mL^mmsm.^ LX'^ht 1 7 ox:<?5J^tcj±i 5^ 

Xim<^h^mt^^X^fz, Jgfc:^4CftSJ:ot=i? 

^^i-E^ 1 0%±tfT^&C: tlcioT 1 0:>i-rS4l?-« 



Sl*lRJSl=J:SiaK±#7t*ftt:'«4 04W»>*»-5TV^jt 
1 6 OX;t=S«Sr#jaS-ti:§i; 1 04J-S^b§S*J 

mm^titz, 

[0 0 54 ] <0l(3>:^#$lOOiiimXlOOmiD, m^2msff) 
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m^tfz. rJ'-y-y h{i<l>4inchT*fiS99.9%feUii7)^ 

icx&mLx\>^&, 

[0055] <M4 >:^# §125iiimX125iini. 1 m</> 
Pl!(?5IU S750trfi6ffl. DMS (-r j.r;I^V^^ha 

&<r>9 >-^^S:tfV\ mzT^t LTSi02Srl00n 

i:U-C^^>'7r-rtffi*S:1.2Pa, fSm^Sit^r^ 
^)Vaii yzy3y=^=L^- (OEM) J: O^+cTJTi^ 

^iOfflC^:^ J; o \.z^i:.r)V^y<r>m 
fiSrfflffllLfc. C:<0^liS3g:«-ffl±l 8~2 l%<OliH 

■y Mf'f X(i750iiiiiiXl20iimi, ^fz. ^i6^2r360 ClC 

7y »:^j»jW<liii dieoapoitilsO 



- FJilm/iBini: LTi02cOJi;^i3&»'10tomtC^:i, J: o CSlHl 

[0056] m3X'^^-t^x%^m^<^hhmt 
ti. 

[0057] msLim.h^E.(r)m^^i^i'Bm(r)m^%\,z 

c: t tfi^t^ -> fz . tLh<7)^*0^«»v ^3tMiii£tt2r^ 
2 5 n m (OK-fli iga<OS)^^-C# . 

[0058] m4X'^-t^^x'^mmis^cr,S)i.m^t 

[00 59] a6CDMSffi{c:J:SSSiagi::i^ffi<7«fc 

{± 2 5 n m x'mmrs^co$) h -Mit <^i&&mmp 
imx'^fz. 

[0060] 
[^1 1] 



L«t No. 



Ccnt«et An^ far WtUr ['3 





BLB 




on Time [hr] 


0 


1 


2 


3 


4 


5 


18 


94 


1 


94.6 


B1.6 


72.3 


67.2 


47.7 


37.3 




25.2 


2 




BI.1 


73.6 


65.4 


49.6 


49.1 




33.4 


3 


97.4 


81.9 


73.8 


50.1 


37.7 


28.2 




19.2 


4 


78.1 


82.1 


73.6 


86.0 


53.6 




19.7 




S 


tOO.1 


85.8 


62.0 


70.1 


71.3 






9.5 


6 


89.0 


8a.5 


13.5 


d.47 


3.6 






1.6 



[006 1] 

[ffeH^os&iRi fi!*T i0 2mj^^mMm<^^iz-y 

■otz. ttz miiZXiim^&<r>hhm\L <^mm 
i,z-:>\,^x^immimi^tvrzi>eox'h-otz. ^ 

y^y (r)DMs^j:hmzfm^<r> crmuxm 
mim<^ya^^Bmm^x'^fz. mimmm. r^x 
hX'^si.tfimt^i}^':,fzi><oiii. ztii:mi>zm^^-i^m 
x'mt>ittt^ib h wi-mx' # h . (^m^imxn 
m^^mmtmmx'^xt' hzut. msskcnm^ 

CHBDc^fSm^ittBB] 

[01 ] ^mAmMmm.<^^mM.=f-3iA^iv^-t^iz 
[112 ] immm^<r>mmi5mimm- hmmA^^ 



[04 ] «:^Ji:aAx;^y^df-^r^ifc^#^^aS 



[05 ] 3.3w/ciii2coaAi^^;l-^-Srl^/\'-y^5e 

[06 ] TiTyPv ^^:t-ha> 513 
mj§0 

[07] 5feMiSE?iao««0 
[08 ] 3tS!l*SvS14=SriefB<^)^^ra$r)£<-ri>;ti6« 
7J!^il<Of9#^^^0 

[09 ] 04<7)2 5w/cin2C0aAX:t-/l/-^-$-^^-:>ec« 

^Sr-HJWSMaK l 4 0*C-C^§-ti:^>: i: ^ 
COj^l 7 Onin<^S<O^MSEM^ 
[01 0] 04cOcO3.3w/ciii2iOaAx;t^;Uif— Sr^Jo 

>» N' -y ^mx-Wmwrn. 16 0 -CT^ § -ti: 

fz}i% <nmM- 6 0 n m (^i^^SM S E M^X 
[011] 04<7)3.3w/cm2<7)iiAx;f;P:ir-Sri$'?y\' 
•y f-SC ^Sf«]^S«iaS 16 0 •CTfiKK? -frJt 

[01 2] 04cO3.3w/ciii2coaEAx;t>;l^^-5rJ#-:?^N' 
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[016] m5(D4o^wm(7)mssEM^M 

1 0 : mmmimt 
1 1 : zMit^i$^ y 



[07] 
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12 3 
BLB Irradiation i\ 



[hr] 



[08] 





Patent provided by Sughrue Mion, PLLC - http://www.sughrue.com 



(?14) )02-348665 (P2002-348665A) 



[031 



Wax Dacoiposi tion 




1 2 3 4. 

BLB Irradiation TlnaChrj 



SBbitrtti Tmtrttvrt titd Sott(Csr DtpositioA rise 



*1* 
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1^0 
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110 
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^ 10 
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l7Qnm: 




170mxi 
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1 S 0 nm '^ITOnm; 
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4S 



[135] 



[116] 



Jtibstrttt TM»crit«ri inl Spattsr Dipeiltioi Tiu 
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[@1 6] 




(5i)int.ci.7 mmm- 

C 0 1 G 23/04 
C 2 3 C 14/08 

(72)^93* mm S5* 

mmmt%m^^b^tm^m2TB i m i 

azmmm s« ^ 



F I (##) 
COIG 23/04 C 
C 2 3 C 14/08 E 

(72)^B3# JIS A A 

immAt%wm^'^:im^m 2 t a i # i 

F:5^-Z.(##) 4G047 CA02 CB04 CC03 CD02 CD07 

4G069 AA03 AA08 BA04A BA04B 
BA48A BB02C BC50C CDIO 
DA06 EA07 EC22X EC22Y 
ED02 EEOl FAOl FA03 FB02 
FC02 FC06 FC07 FC09 
4K029 AA09 AA24 BA46 BA48 BB02 
BB07 BDOO CA06 EAOl EA03 
EA08 EA09 
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